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D. TITLE: 

"SIMULTANEOUS RIVETING SYSTEM OF FLAT SURFACES FOR RIVETERS" 
L. ABSTRACT 

A simultaneous riveting system of flat surfaces suitable for riveters is 
illustrated, the system has been made for simultaneously hammering in a set 
of nails along any type of path on the flat surfaces of items to be riveted, 
wherein the riveting and upsetting mechanisms are placed as a star 
arrangement on two opposing revolving tables, while a nails selecting device 
picks up one at a time the nails from their magazines and it sends them to the 
nail collet. 
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APPLICATION FOR PATENT OF INVENTION DT04 Rec ' d PCT/PTO 2 4 JUN 2004 

TITLE: "SIMULTANEOUS RIVETING SYSTEM OF FLAT SURFACES FOR 
RIVETERS" 

Of F.lli IANNUCCI S.n.c. di Marco e Nicola Maurizio lannucci 
At ROME 

TEXT OF THE DESCRIPTION 

The present invention is about an original and inventive simultaneous riveting 
system which allows to apply at the same time sets of nails on the flat surfaces of 
elements to be riveted, following any riveting outline, with speed and precision that 
are hardly achievable with the riveters of the present state of the art. 

The riveting of surfaces along non-rectilinear outlines, like for example paths 
along continuous closed lines, such as circumferences along which nails' rounds 
must be applied to, is a long and complex operation because the existing riveters 
have riveting and upsetting mechanisms that can carry out only rectilinear paths, 
therefore in order to accomplish for example circular nails* rounds, like when reels' 
flanges have to be riveted for the winding and transport of cables, ropes or similar 
elements of remarkable linear development, the flange must be stepwise rotated of 
180 degrees in order to finish the application of the nails on the entire given circular 
path. 

The present invention's object is thus that of creating a system which allows to 
carry out the simultaneous riveting on every type of varied or perimetrical path of any 
suitable surface and also at the same time with any desired number of nails with a 
maximum rotation of the surface to be riveted equal to a small circle's arc or even 



without any rotation 




all the provided nails are going 



e hammered in 



simultaneously with a single blow. 

The present invention brilliantly solves this problem by providing a system of 
riveting and upsetting mechanisms' star arrangement, placed along a certain number 
of radiuses, so that the mechanisms 1 unit of each radius will have to hammer in only 
those nails which must be applied into the circular sector of the surface to be riveted, 
delimited by two successive radiuses. 

It is thus clear that the radiuses are provided as many as the rows of radial 
nails to be applied, the entire riveting could be carried out with a single blow, or if the 
nails 1 rows to be applied are greater than the number of radiuses whereon the 
mechanisms are placed, the surface to be riveted from each mechanisms' radius will 
be equal to the circular sector comprised between two successive radiuses and 
therefore rotating the mechanisms to the respective circle's arc will be enough to 
accomplish such operation. 

In the vast majority of cases of practical use, and more specifically for the 
riveting of reels' flanges, where various nails' concentric circles must be applied to, 
the mechanisms' arrangement on twelve radiuses has turned out to be optimal, 
hence for the completion of the riveting a 30 degrees rotation of said mechanisms is 
sufficient. 

A corresponding number of nails' selecting devices is provided for the nails' 
feeding to the riveting mechanisms, which pick up from the nails' magazines a nail at 
a time and send it to their lower riveting mechanism, each one of them being 
essentially made of a nail collet and of a hydraulic hammer for the pressure driving of 
the nail. 



The riveting meWRnisms are fixed to an upper revlBmg table and the 
respective upsetting mechanisms to a lower revolving table in synchronism with the 
upper one, for a maximum circle's arc corresponding to the circular sector where 
each unit must act on. 

The essential features of the system are indicated in claim 1, while further 
useful particulars are recited in the dependent claims. 

A preferred embodiment of the riveting system according to the present 
invention will be here shown in details, in an explanatory but not limiting way of the 
invention's scope, referring to a riveter for cable reel's flanges, described with 
reference to the illustrative drawings' annexed sheets, wherein: 

Figure 1 is a comprehensive isometric view of the riveter equipped with the 
system according to the present Invention; 

Figure 2 is a simplified schematic plan view of the riveter showing the 
mechanisms' star arrangement; 

Figure 3 is a front elevational view of the riveter; 

Figure 4 is a perspective view of the nail's selecting device; 

Figure 5 is a perspective view showing the reel's flange placed above the 
lower table with two mechanisms working on it in order to show its operation; 

Figure 6 is a perspective view showing the revolving lower table, the flange to 
be riveted, an upper fixed plate and a nails' magazine with the relative nail selectors; 
and 

Figure 7 is a view similar to Figure 6, but with the upper plate partially 
removed and showing also a riveting mechanisms unit acting on the corresponding 
riveting radius. 



Making now refei 



re to the annexed drawings 1 figures, 



riveter comprises 



a bed 10 whereon a frame made of four tubular uprights 12 joint by two shoulders 14 
and a central cross member 16 is fixed. 

The central cross member 16 supports an upper bearing shaft 18 equipped 
with an hydraulic motor 19 for the rotation of the upper revolving table 20 carrying the 
riveting mechanisms which will be described later in details, while the bed 10 is fixed 
to the lower revolving shaft 22 put in motion by the relative hydraulic motor 24 and 
that supports the lower revolving table 26 carrying the upsetting mechanisms. Inside 
the lower revolving shaft a central upright 28 is coaxially arranged whereon the item 
to be riveted, in this case a flange F of cables reel, gets placed still. Four nails' 
magazines assembled in the crossed position are placed in the upper part of the 
riveter, and more precisely two opposite magazines 30 fixed to the shoulders 14 and 
another two opposite magazines 31 fixed on the higher part of the upper revolving 
table 20 which is equipped with holes 33 for the passage of the hoses 48 of nails 
feeding to the riveting mechanisms through the selecting device described 
hereinafter. 

The nails' magazines 30 and 31 are equipped with a set of adjustable slanting 
nail guides (not shown) wherein a string of nails C slides and enters into a slanting 
guide 34 of a nail selecting device each time that the magazine gets tilted forward by 
an appropriate hydraulic cylinder 36. The first nail at the end of the guide 34 stops 
against a laminar disc 38 of the selecting device, which when receiving a command 
is made to rotate by its pneumatic cylinder 40 placing its hollow cutout 42 in the nail 
receiving position. Therefore, the additional rotation of the laminar disc 38 blocks the 
further nails from coming out of the guide 34 and makes the nail to fall into the 
funnel-shaped cavity 44 of the lower nail conveyor fixed cylinder 46, from which the 



nail is sent by gravity thr^fh a connection hose 48 to the nail 50 being part of 
the riveting mechanism that comprises also a riveting hydraulic cylinder 52 and it is 
fixed through a bracket 54 to the upper revolving table 20. 

Beneath the flange F made of wooden boards A whereon the nails C must be 
applied along the outlines formed by concentric circles, the lower revolving table 26 
is placed and is equipped with upsetting members 56 which bend inside the point of 
the nails C pressed in by the hammers or stems of the riveting hydraulic cylinders 52. 
This pressurized riveting system is noticeably less noisy than the prior art systems 
and thus it has a low acoustic environmental impact. 

In the illustrative embodiment shown in the annexed drawings, the riveter 
comprises twelve radiuses, consequently the riveting plane of the flange must rotate 
only for a twelfth of a round and that is for 30 degrees. Each radius can include two, 
three, four or even more riveting and upsetting mechanisms. In figures 1, 2 and 3 
only two mechanisms for each radius are shown, which are those needed for 
applying two rounds of nails, while in Figures 5, 6 and 7 four riveting concentric 
circles are shown so that there are four mechanisms for each radius. The radial 
position of the mechanisms on each radius can be fixed or also adjustable along the 
radius. 

Obviously the various movements are automated and controlled by proper 
limit stops, sensors, electric and electronic circuits programmable according to the 
number of mechanisms, the number of nails and riveting rounds for each circle, the 
dimensions of the surface to be riveted and so on. 

Taking the previously described embodiment also shown in the annexed 
drawings as an example, always in an illustrative way, as a function of the diameter 
of the flange to be riveted, of the diameter of the nails' rounds on the same flange 



and of the distance b^Bien nail and nail in the circular diWRon on the same 
diameter of each round of nails, the operative speed for covering the circumference 
by 30 degrees can be changed. 

If there were measurement correspondence between the distance from nail 
to nail of a same circumference and the circumference's length covered in 30° the 
simultaneous riveting of the 48 nails would occur. If additional 48 nails were to be 
needed, another electronic signal for withdrawing again all the hammers together 
would be enough. From outside towards the inside it is possible to skip the nail 
during the various riveting rounds. This becomes necessary when the nail's pitch will 
get shorter relative to the outer one between the most peripheral riveting round and 
there on all the more internal others. 

A maximum of four hammers for each star riveter is provided on this machine. 
Nevertheless, if nailing with a single blow is the desired operation then it is possible 
to increase the number of upsetting members and hammers. As a matter of fact, by 
arranging in the appropriate manner the templates with the different riveting and 
upsetting mechanisms it is possible to nail each suitable surface with a single blow 
and at the same time with as many nails as desired. 

Although in the described and illustrated preferred embodiment, the riveting 
and upsetting mechanisms rotate while the item to be riveted is still, it could also be 
possible to make the item to be riveted rotate and to keep the mechanisms still, this 
operation nonetheless remains within the invention's scope of protection whose 
essential principle is that of star arrangement of said riveting and upsetting 
mechanisms. 

At last, it must be emphasized that several modifications, additions, variations 
and/or substitutions of elements could be made to the invented system, as for 



example the hydraulic c^^eumatic commands could be repl^fcl by other similar 
devices, without departing from its spirit and without as well falling out of the scope of 
protection, as also indicated in the appended claims. 



CLAIMS w 

1 . A simultaneous riveting system of flat surfaces for riveters, comprising riveting 
and upsetting mechanisms, characterized in that said mechanisms are star 
arrangement units placed along a certain number of radiuses, so that the unit of 
mechanisms of each radius must hammer in only those nails which have to be 
applied into the circular sector of the surface to be riveted, delimited by two 
successive radiuses. 

2. The system according to claim 1, characterized in that the riveting 
mechanisms are fixed to an upper revolving table of the machine, and as many 
upsetting mechanisms are respectively fixed to a lower revolving table of the riveter, 
the surface to be riveted being placed between the two revolving tables. 

3. The system according to claim 1, characterized in that each riveting 
mechanism comprises a nail collet which receives the nail from a selecting device 
and a cylinder's hammer or stem that presses the nail into the surface to be riveted. 

4. The system according to claim 3, characterized in that the nail selecting 
device is made of a nail conveyor which sends the nail to the nail collet through a 
hose, by receiving it from a slanting guide that picks up the nails from a nails 1 
magazine and passes them one by one to a reciprocating laminar disc which pushes 
them inside the conveyor. 

5. The system according to claim 4, characterized in that the magazine is 
equipped with a fan-like movement, which supplies the conveyor's slanting guide 
with nails when it is tilted forward. 

6. The system according to one or more of the previous claims, characterized in 
that the riveting and upsetting mechanisms' star arrangement is fit to carry out the 
riveting of perimetrical outlines, even multiple ones of any kind. 



7. 



The system ac< 




ing to claim 6, characterized in 



the perimetrical 



outlines are made of riveting concentric circles for reels' flanges for the winding of 
cables, ropes or similar elements. 

8. The system according to one or more of the previous claims, characterized in 
that the surface to be riveted can be nailed with a single blow when the number of 
mechanism matches the number of nails to be applied. 

9. The system according to one or more of the previous claims, characterized in 
that the riveting, upsetting mechanisms and the nails' magazines are driven by 
hydraulic cylinders, and that the nails' selectors are driven by pneumatic cylinders. 
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